requires some period of “regular” smoking tor an individual to be classified as an ever
smoker. 128 of 252 individuals reported being never smokers. However. when assessed
concurrently with another questionnaire in which regufar smoking was not defined and
the respondent self-defined smoking. 7 percent tewer subjects (119 of 252) reported
being never smokers.

Thus, the use of more clearly detined questions. such as specitying 100 cigareties in
a lifetime. or 1 cigarette per day for 1 year, or 5 cigarettes per week for 1 year. will
reduce misclassification. However. some misclassification will still occur for those
individuals who smoked for relatively brief periods during their lives but cannot
accurately remember how long they smoked or accurately estimate the number of
cigarettes they smoked.

Attention also must be paid to defining current or former smokers. Some studies,
such as the Cancer Prevention Study I (CPS-I) (Hammond and Garfinkel 1969). define
current smokers as those who respond affirmatively to the question “Have you smoked
within the past year?" Other studies use smoking in the past 6 months as the guideline
for current smokers (Coultas et al. 1988). The criteria for questions identifying current
smokers can range from having smoked in the past year. to the past 6 months, to the
past week, or to an unspecified period. A few additional questions will enhance the
specificity of the definitions of current smokers and former smokers. These items. or
comparable ones. have been used in previous surveys. for example. the 1988 Baseline
Prevalence Survey for the Community Intervention Trial for Smoking Cessation.
funded by the National Cancer Institute: “At what age did you start smoking on a
regular basis?™, ~On the average. about how many cigarettes did you smoke per day
during the last 12 months you smoked?"": and for former smokers. "When did you quit
smoking cigarettes?” (recorded to exact date if possible). These items provide addi-
tional information for defining ever smokers. or stratifying by levels of exposure. and
for determining the period of abstinence.

The dynamic nature of smoking cessation highlights the importance of being aware
that any categorical definition of former smoker in relation to the health effects of
smoking cessation will include former smokers who have been abstinent for varying
periods of time. Optimally. questions on smoking history should ascertain the duration
of abstinence for former smokers. and it possible. abstinence periods should be treated
as continuous or categorized variables in an analysis, thus avoiding the problem of
treating former smokers as a single group. However, benetits of cessation are still
clearly observed in spite of the limitations ot using categorical data.

The most common minimum periods of abstinence used tor defining former smoking
status are 24 hours. 7 days. and 30 days. The National Interagency Council on Smoking
and Health (1974) recommended using a minimum of 7 days of abstinence for defining
cessation. However. because of the nature of smoking. using a short abstinence period
to define former smokers is not optimal in epidemiologic studies. The degree of
misclassification of former smokers will depend on the minimum duration of abstinence
used to define former smokers and the criterion used to consider determine relapse.

Many studies do not specify a minimum duration of ahstinence for individuals
classified as former smokers at a particular point in time. Data from such studies on
the association of smoking cessation with health and disease outcomes must be
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interpreted cautiously. For example, in the reports of the Whitehall Civil Servants
Study (Rose and Hamilton 1978; Rose et al. 1982). the criterion used to define
abstinence is not indicated. The only information provided is that the smokers reported
that “they were then smoking no cigarettes at all” (Rose and Hamilton 1978).

Regardless of the criteria used to define abstinence. the methodology for assessing
smoking status, including questionnaire items. needs to be carefully described by
investigators. Optimally these items should enhance the process of obtaining informa-
tion regarding the duration of abstinence. making it possible to fully determine the
relationship of smoking cessation to health and disease outcomes. When reviewing
studies of the health effects f smoking, the definition of the former smoker must be
carefully assessed, and the effect of the definition on the findings must be carefully
examined.

Temporal and Frequency Issues

Studies vary according to whether smoking is assessed retrospectively or prospec-
tively and whether a single assessment or a series of assessments is used. The category
of never smokers can be assessed retrospectively. usually relying on a single assess-
ment. Requiring subjects to reconstruct more detailed smoking histories can be very
demanding. Nevertheless, simply classifying individuals as former smokers or current
smc s reveals very little about the amount of smoking exposure experienced. More
peri. .ent questions regarding exposure include “How long have you been abstinent
from cigarettes?™; At what age did you start smoking?”; “How many cigarettes did
you smoke during different periods of your life?; “How many times did you stop
smoking?™; and “How long did you remain abstinent during each of these occasions?”

A series of repeated assessments can result in inconsistencies such as some in-
dividuals reporting smoking at one assessment and later reporting that they never
smoked. In a followup study in England, for example, Britten (1988) found 1.296
participants aged 36 who claimed that they had never smoked. Of these. 242 (18.7
percent) previously had reported smoking less than 1 cigarette per day, and 102 (7.9
percent) previously had reported smoking at least 1 cigarette per day for at least | year.
Of the 102 who reported previously that they had been regular smokers, 93 percent
reported that the last time they had smoked was at least 10 years prior to the survey.

It the Britten study had used only one retrospective assessment of the subjects at age
36.32.5 percent of the 1,296 subjects would have been classified as never smokers and
32.6 percent as former smokers. Assuming that reports at a young age were more
accurate because memory bias was less likely to occur, the serial assessment indicates
that a more accurate categorization would be 29.1 percent for never smokers and 36.5
percent for former smokers. Britten (1988) estimated that misclassification of this
magnitude, when applied to a study by Friedman and colleagues (1979). would result
in only a 5-percent increase from 2.41 to 2.53 in relative risks of death for former
smokers compared with never smokers.

Krall and colleagues (1989) found that of 87 middle-aged adults. 87 percent accurate-
ly recalled their smoking status of 20 years earlier, but only 71 percent accurately
recalled the amount that they had smoked. Furthermore. underestimation of the amount



smoked was twice as common for 20 years earlier (17 vs. 9 percent) and six times more
common for 32 years previously (37 vs. 6 percent). Persson and Norell (1989) found
that in a random sample of 9.394 individuals in Sweden. retrospective information
obtained 6 years later resulted in a strong tendency to overestimate previous cigarette
consumption among individuals who had increased their smoking (69 percent over-
estimated) and to underestimate among individuals who had decreased their smoking
{49 percent underestimated). Subjects with unchanged cigarette consumption showed
the highest levels of agreement (89 percent) between original and retrospective infor-
mation. Rather than reconstructing full smoking cessation histories that are subject to
biased reporting. many retrospective studies rely on more limited categorization such
as never, former, and current smokers.

Retrospective studies enable researchers to assess long periods of smoking abstinence
without the need to observe the subjects over a long period of time. as would be
necessary in prospective studies. Case—control studies, for example. can compare cases
with smoking-related diseases with controls with histories of being abstinent for 10 to
20 years: in a prospective study. it may be impractical or impossible to study health
consequences of cessation with more than 10 to 20 years of abstinence (Chapter 2, Part
II).

Prospective studies have the potential for more reliable and valid measures of
smoking status over time, especially when using a series of assessments, than do
retrospective studies. In intervention trials, for example, all subjects enter the trial as
current smokers. Following intensive intervention. subjects are identified as continuing
smokers or former smokers (abstinent). By assessing subjects at specified intervals
such as every 4 or 6 months over a series of vears. especially when paired with
biochemical verification (Chapter 2. see section on Biochemical Markers). researchers
can reduce the measurement bias and be more confident in the reliability and validity
of measures classifying continuing and former smokers and specifying length of
abstinence for former smokers. In MRFIT (Ockene et al. 1990) for example, a series
of 4-month followups over 6 years enabled researchers to classify participants into three
categories: persistent quitters (continuous abstainers since the initial intervention).
intermittent quitters (abstinent for periods of time since the initial intervention). and
continuous smokers (not abstinent during any of the followup periods). Such precision
in measurement is generally not possible or necessary in epidemiologic studies.

Prospective studies may use a single assessment to categorize current, former. and
never smokers. These studies then prospectively examine the categories to detect
differential rates of morbidity and mortality. As discussed above. the assumption that
individuals will not change their smoking status maybe a flaw with such single
assessments.

Improving Self-Report Measures

Ideally. assessments of smoking status need to include standardized questions to
determine smoking status. that is never. current. and former smokers. For example. to
be categorized as a4 never smoker. the necessary response would be “no™ to a standard
question such as. "Have you ever smoked at [east | cigarette per day for at least 1 year?”
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Whenever possible. questions should be used that allow continuous rather than
dichotomous scales for response. A question such as Do you smoke regularly?” results
in a dichotomous response scale. This scale provides much less information than does
a continuous scale. such as the question. “On the average. how many cigarettes do you
smoke per day?” which can range from 0 to 20. 40, 60. or more. Multiple questions
such as, “Have you smoked even a puff of a cigarette in the past 7 days?™: “How many
cigarettes do you typically smoke each day?”: and "How many cigarettes do you
typically smoke each week?™ can be used to refine a category such as current smokers.
Inclusion of other indices. such as biochemical markers of smoking (e.g.. saliva cotinine
levels), can also be used to describe smoking status.

In a followup study. measures of smoking status optimally should be repeated over
multiple occasions, especially for dynamic categories like current smokers and tformer
smokers. which are open to change over time. Repeated measures over a series of
occasions provide further reliability and validity for assessments and also provide
greater statistical power for detecting differences between groups. Nevertheless.
studies with only a single or a few ussessments of smoking behavior have been
extremely informative.

Alternative Behavioral Measures

As a measure of smoking, self-report by questionnaires and interviews is the most
common. the least expensive. the easiest to use. and the most feasible in epidemiologic
studies (Frederiksen, Martin, Webster 1979: Pechacek. Fox et al. 1984). However.
other behavioral measures have also been used in clinical studies. Because these
measures are generally not used in large-scale epidemiologic studies. they will be
presented only briefly in this Chapter.

Self-monitoring by the smoker. a measure of smoking commonly used in intervention
studies. involves recording by paper. pencil, and mechanical counters each cigarette as
it is smoked. The monitoring itself may be a reactive measure and alter the behavior,
depending on the nature of the monitored behavior and mottvation (Abrams and Wilson
1979: Frederiksen. Martin. Webster 1979; Lipinski et al. 1973: McFall 1978: Orleans
and Shipley 1982). Itis an intrusive measure that is normally restricted to small studies
of high intensity. Other behavioral measures, such as direct observation. collecting and
counting cigarette butts (McFall 1978), and measuring their length (Auger. Wright.
Simpson 1972), are even more costly and intrusive and less appropriate for
epidemiologic and large intervention studies.

Alternative types of behavioral reports tor validation of smoking status include
verification by an informant (Shipley 1981). by self-report measures using multiple
questions about smoking behavior or status as part of the same interview or question-
naire (see above). and by sampling on multiple occasions. Examples of the latter
usually involve long periods of time and often result in multiple sources of dis-
crepancy. (See Lee 1988 for summary.)
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